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IN THE CLAIMS : 

Please note that all claims currently pending and under consideration in the referenced 
application are shown below, in clean form, for clarity. 

Please amend the claims as follows, the cancellation of claim 7 being the only amendment 
proposed herein: 



1. (Previously twica amended) A residue-free contact opening in a dielectric layer for a 
semiconductor device extendmg from an upper surface of said dielectric layer to a metal-containing 
conductive pad, having subst™tially parallel sidewalls and formed by a method comprising: 
providing a semiconductor subsb-ate having a metal-containing conductive pad; 
forming said dielectric layer overbid semiconductor substrate and said metal-containing conductive 

pad with at least one opening extending from an upper surface of said dielectric layer to said 

metal-containing conductiv^pad and including a residue residing within said at least one 

opening; 

applying nitric acid within said at leasi^ne opening; and 

subsequently applying a phosphoric acia-containing solution within said at least one opening. 



2. (Previously twice amended) A contact within a residue-free opening in a dielectric layer 
for a semiconductor device extending fronuan upper surface of said dielectric layer to a metal- 

contaming conductive pad, having substantially parallel sidewalls and formed by a method 

\ 

compnsmg: A 

... \\ 
providmg a semiconductor substrate having a metal-containing conductive pad; 

forming said dielectric layer over said semiconductor substrate and said metal-containing conductive 
pad with at least one opening extending from an upper surface of said dielectric layer to said 
metal-containing conductive pad, and wherein a residue resides within said at least one 
opening; \^ 

applying a nitric acid within said at least one opening; ^^ 

subsequently applying a phosphoric acid-containing solution within said at least one opening; and 
disposing conductive material within said at least one opening. 
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3. (Previously twice amended) A residue- free contact opening in a dielectric layer and a 
barrier layer for a semiconductor device comprising a semiconductor substrate having a metal- 
containing conductiv^ad under said dielectric layer and said barrier layer, said residue- free contact 
formed by a method comprising: 

providing a semiconductor substrate having a metal-containing conductive pad; 
forming said barrier layer\over said semiconductor substrate and said metal-containing conductive 
pad; 

forming said dielectric layer over said barrier layer; 



forming a first via portion tli^ough said dielectric layer to expose a portion of said barrier layer, said 
formation of said first via portion forming an oxide polymer residue within said first via 
portion; 

forming a second via portion tfirough said exposed portion of said barrier layer, said formation of 
said second via portion fprming a metal polymer residue within said first and second via 



portions; 



applying nitric acid within said first and second via portions to remove said metal polymer residue; 

and \^ 
subsequently applying a phosphoric acid-containing solution within said first via portion to remove 

said oxide polymer residue. 

I. 

4. (Previously twice amended) A residue-free contact opening in a dielectric layer and a 
barrier layer above a metal-containing conductive pad for a semiconductor device, said residue- free 
contact formed by a method comprising: 

providing a semiconductor substrate having a^metal-containing conductive pad; 
forming said barrier layer over said semicondu^ctor substrate and said metal-containing conductive 



pad; 

I 

forming said dielectric layer over said barrier layer; 



3 V, 

\. 
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forming a first vid^portion through said dielectric layer to expose a portion of said barrier layer, said 
formation of said first via portion forming an oxide polymer residue within said first via 
portion; 

applying a phosphoric acid-containing solution within said first via portion to remove said oxide 
polymer residue^ 

forming a second via portion through said exposed portion of said barrier layer, said formation of 
said second via pXtion forming a metal polymer residue within said first and second via 
portions; and ^ 

applying a nitric acid-containing solution within said first and second via portions to remove said 
metal polymer residueV 



5. (Previously twice amended) A residue-free contact opening in a dielectric layer over a 
metal-containing conductive pad for a semiconductor device extending from an upper surface of said 
dielectric layer to said metal-containing conductive pad, having substantially parallel sidewalls and 
formed by a method comprising: ^ 

providing a semiconductor substrate having a metal-containing conductive pad; 

forming said dielectric layer over said serniconductor substrate and said metal-containing conductive 
pad with at least one opening extending from an upper surface of said dielectnc layer to said 
metal-containing conductive pad, and wherein a residue resides within said at least one 
opening; 

applying nitric acid within said at least one opening; and 

subsequently applying a phosphoric acid solution including a fluorine-containing component within 
said at least one opening. 



6. (Previously twice amended) A contact within a residue- free opening in a dielectric layer 
for a semiconductor device extending from an upper surface of said dielectric layer to a metal- 
containing conductive pad, having substantially parallel sidewalls and formed by a method 
comprising: 



I* 
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providing a s^iconductor substrate having a metal-containing conductive pad; 
forming said dialectric layer over said semiconductor substrate and said metal-containing conductive 
pad withVt least one opening extending from an upper surface of said dielectric layer to said 
metal-cont\ining conductive pad, and wherein a residue resides within said at least one 
opening; 



applying a nitric acidWithin said at least one opening; 



subsequently applying aphosphoric acid solution, including a fluorine-containing component, within 

said at least one ^ening; and 
disposing conductive material within said at least one opening. 



Please cancel claim 7. 



0" 



8. (Previously twice amended) A residue-free contact opening in a dielectric layer and a 
barrier layer for a semiconductor device including a semiconductor substrate having a metal- 
containing conductive pad under said dielectric layer and said barrier layer, said residue- free contact 
formed by a method comprising: 

providing a semiconductor substrate having a metal-containing conductive pad; 
forming said barrier layer over said semiconductor substrate and said metal-containing conductive 
pad; 

forming said dielectric layer over said barrier layer; 
forming a first via portion through said clielectric layer to expose a portion of said barrier layer, said 

formation of said first via portion forming an oxide polymer residue within said first via 

portion; ^ 
forming a second via portion through said exposed portion of said barrier layer, said formation of 

said second via portion forming a metal polymer residue within said first and second via 

portions; \ 
applying nitric acid within said first and second\ia portions to remove said metal polymer residue; 

and 
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subsequently applying a phosphoric acid solution including a fluorine-containing component within 
said first via portion to remove said oxide polymer residue. 

9. (Previously twice amended) A residue-free contact opening in a dielectric layer and a 
barrier layer above ^netal-containing conductive pad for a semiconductor device, said residue-free 
contact formed by a method comprising: 

providing a semiconductor substrate having a metal-containing conductive pad; 
forming said barrier lay^r over said semiconductor substrate and said metal-containing conductive 
pad; 

forming said dielectric la^er over said barrier layer; 
forming a first via portion through said dielectric layer to expose a portion of said barrier layer, said 

formation of said first via portion forming an oxide polymer residue within said first via 

portion; V 

applying a solution including a^fluorine-containing component within said first via portion to remove 

said oxide polymer residue; 

forming a second via portion through said exposed portion of said barrier layer, said formation of 

\ 

said second via portion forming a metal polymer residue within said first and second via 
portions; and 

applying nitric acid within said first and second via portions to remove said metal polymer residue. 



